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Abstract: This study was conducted to investigate the effects of starvation stress on the activities of six
immune enzymes in the intestine, blood, hepatopancreas and muscle of Harpiosquilla harpax. The exper-
imental animals were starved for 1, 6, 11 and 21 days, then samples were collected and activities of im-
mune enzyme were analyzed, respectively. The results showed that, effect on the activities of immune en-
zymes was significantly by starveling time (P < 0. 05). The immune enzyme activity of the animal was in-
duced when mild starvation and inhibited under severe stress. With the prolongation of starveling time, it
was shown that: 1) the activities of various immune enzymes of CAT, ACP, AKP, T-SOD, GSH-PX and
POD in the intestine all showed a trend of "increase first, then decrease"; 2) in blood, except CAT,

showed a trend of "first decrease then increase", the others increased first and then decreased; 3) in he-
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patopancreas, the activity of CAT decreased gradually, ACP, AKP, T-SOD and POD showed a trend of

"increase first and then decrease", while GSH-Px showed a trend of "decrease first and then increase" ;

4) in muscle tissue, except that AKP slightly decreased, the other immune enzyme activities showed a

trend of "increase first and then decrease".

Key words: Harpiosquilla harpax; starvation stress; immune enzyme; antioxidant

YR Oratosquilla oratoria J& 15 B 804)17] Arthrop-
oda ¢ H 4% Malacostraca 1 /& H Stomatopoda R ks )
Squillidae, AFR “WRAF " g WpiF” AR~
e SR AF, AR R B AR R B e s
RE TSV . HBRVET., HA
o [ 2R P T VR S B T DXV S5, v I U
BVUEHEWA A 0 SRARES Harpiosquilla harpax
MARESR R, T2, XHHPE L, &
FEE, WZHRHESE . A ANTET KT
B3R, ARG BT I SRS E I, R TR
HIIT KA 2SS H 22 58 o

MG MR AR, KLY
KA, A B (e 52 B0, X J T
ARG, TS BB R . KA B
Dy Z BRIV i, BT O A B 5 R
Tt 1 355 DR A1 1 AR /K SF- L RE RO IC A BE R o
THAE, REXFME, DAZERR AR BTG 3 YUK R
S I e R, R E A RO A
SR, S ERGE . YUERSZ R T Coilia nasus . P
JE 88 f% Trachinotus ovatus 55 SRR . #% B 4
2 PrEAL A B AR AR Y, s DL e
PL K ) 2 Apostichopus japonicus " F1 7 [K J5 % iR
Procambarus clarkii "™ T4 £k iAo 0% BG4 o KB
B, FEBEL I Sepia pharaonis Y J5 2 FFAK L
LR R PTve e i P N il 40 S PO S
I G vE P RS e, WIFSEER T, B YLER N A Y
R, BERREETE N — U, Mg A S R
T o SR A B A T ) R R A S S s Y
P FhARIS Harpiosquilla harpax S2 308V 0 A HFh
K, HFFRIBHRE L RIA 209. 83 ke/km® Y, R
BIF5E AT S 5 A It L A ol 30 S B SR BEAIT TS 2%, )
L Ay — 25 D0 A 2 A s 1) % AR AR I — S 1Y
Bt S

A SC UL R A A S X 4, 38 o DLk e S
B, BT LR X A A At A P 7S o i 5 Tl O T Y 52
M) o Ay RIS i At 7 30 45 Jih 3 % T AR U8 1 L
B2 o [Rlm, AR T S A 1A A AR )
WBE AT HLR, A A A AR SR T AT RS

HUH R E A B H A
IO K RIS RES

1.1 SEZE##)

i MR WA S 1 VA e 4 B K BB A M s (T
BrRKERABE), 166, HIERELENMK,
FESIFIE, BRELY S, S0 BT AR AR
ik 1) S 4 4 5 £ g (48.3920.5) o8, K 14. 5~
15.8 cm, 1K%E2.4~3. 1 cm. SLHGHT, JoHIIEHE
KEFT A, BHE10 Bm’, HETE 6~10 g ff
15 FLANIEXFUF Litopenaeus vannamei , 55253k g F A
BRIy, R ER 27K (6:00,19:00),2 h 5
T BRERIH o SR ARG SR S R oK S8 i E
(26.5+1.0) °C, pH 8.0+0.2, %k JF (3320.6)%0,
WERT 6.8 mg/L, AATTEWKE/NT0.01 mg/L,
VA R R R /N 0. 03 mg/L, AR H K 1R,
B IK 50%

1.2 XEHE

1.2.1 St SwPCE SRR IR . Mo
AR ARG 120 B, BENLECH, BT 2R, %
LI, SLE KM 60 N E NN KM (K
80 cm. &80 cm. KK 100 em), Fehl &M 5855
AR, BRERE, K — %R, 4
BITEDLER A/ FARBE 1, 6. 11, 21 dJ5HURE, %
UK BEHLE 6~10 ARG, K B MR 5 BET 13t F1F
B o BURERE, Jegydsiii e, JEARM KA. L
mlL 7 G 4% DUEE IT B2 1 A i A RO 5 i UM Y
BT, BYIFEFERHI ST, DA I A6 5 B
WL 0.5 ¢, 408 i iE FFBERE, 08P,
P A BAVEAE VKT R AT, FEA-20 “CIRAF S

1.2.2 #Fdu sl 22 N4 & 2L T BURE O R o 4 T
Ja, FE1:20m:0) Y HH5 0. 2 mol/L A B ER K47
RA . WHEE, MR T 4 °C. 4000 r/min &L 10
min, LI, B T-80 CUKAMRAEI, MiE
PRI 25 S B8 TG 743 ) SR FH A DG 30 G i A 7 D
(WL H . MY TR . B4R 5
SEATINAE 3K o

1.2.3 A2 AR S B R H Mean +



28 iRz CH AR

%60 %

SD # ik, S5 B 24 Excel 2010 ) 45 ¥4 B 5
FHSPSS 21. 3 A7 4 it o dr, 2 X B8 A B [
R 20 (ANOVA) , #54b ¥ ja) A @ % 2=
5, P H Duncan 3% Hb % 4 {8 8] /) 22 55 0 & M
(P<0.05),

2 SEER

2.1 YLEAE IR R T R AL SEETE TR

UM X AR, o A S8 (CAT) 3611
o UL 1, SEEREE AR, BROUVER S d B i i
CAT I Jy A6 AS 2541, I [R) LR B[] %o A A
B AL CAT IR S5 m B3 (P <0.05). YU
30 X i 3 FUL P ZH 21 CAT 3% 7 #5458l — 3,
PIHESS 10 KEIE ) e s LA CAT 1% g B VL
BF ] A A S L 5B R R R Ak
I EL% Bl B AR, AEVLk B a 55 10 K H B e IR
{4 31.82 Ulg, FF7E%5 20 K I CAT 3% 17 £ K ik
118.79 Ulg; TiiHUER M8 X AR CAT 36 7 )52 1)
I BE A UL [R] 5 T e, AR DUk P
5520 KA 16. 69 Ulg.

Tt == JILPY a

150.0

=
o
©
o

i AL RS /11U gY)
CAT activities

0 5 10 15 20
i Ii]/d
Time
BT LRI A XA AR CAT i 1 (4 520w
FH (a~d) A FIFRR —F ZBIFFE R EVEZ S, TARECY 1~
47 RER LR Wil AT IR FIULIA 221 4 A i
Fig. 1  Effect of starvation stress on
CAT activities of H. harpax
Different letters (a—d) mean that there is a significant difference
between the two groups, and the subscript numbers 1-4 repre-
sent the samples of blood, intestine, hepatopancreas and muscle

tissue, respectively
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Fig. 2  Effect of starvation stress on
ACP activities of H. harpax

Different letters (a—d) mean that there is a significant difference
between the two groups, and the subscript numbers 1-4
represent the samples of blood, intestine, hepatopancreas

and muscle tissue, respectively
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Fig. 3 Effect of starvation stress on
AKP activities of H. harpax

Different letters (a—d) mean that there is a significant difference
between the two groups, and the subscript numbers 1-4 repre-
sent the samples of blood, intestine, hepatopancreas and muscle

tissue, respectively
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Fig. 4 Effect of starvation stress on
T-SOD activities of H. harpax

Different letters (a—d) mean that there is a significant difference
between the two groups, and the subscript numbers 1-4 repre-
sent the samples of blood, intestine, hepatopancreas and muscle

lissue, respectively
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Fig. 5 Effect of starvation stress on
GSH-PX activities of H. harpax

Different letters (a=d) mean that there is a significant difference
between the two groups, and the subscript numbers 1-4 repre-
sent the samples of blood, intestine, hepatopancreas and muscle

lissue, respectively
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Fig. 6  Effect of starvation stress on
POD activities of H. harpax

Different letters (a—d) mean that there is a significant difference
between the two groups, and the subscript numbers 1-4 repre-
sent the samples of blood, intestine, hepatopancreas and muscle

tissue, respectively
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